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$w(x, y)= \int_{-\infty}^{\infty}\exp(-\frac{1}{2}t^{4}-xt^{2}-yt)dt$ . (1)




y [3] $)$ :
$\{$
$\partial_{x}^{2}w=x\partial_{x}w+\frac{1}{2}y\partial_{y}w+\frac{1}{2}w1$ ’






2, ( Airy )
$\partial_{x}^{2}v=xv$ (4)
2 . $t$
, (3) 3 , (1) 4 ,
$x$ $x,$ $y$
$\oplus^{J\backslash }\mathrm{o}\mathrm{B}- t^{3}3$ $\frac{t^{4}}{2}$
. , WKB
:
$u= \int\exp(\eta j(x, t))dt$ , (5)
, $\eta$ , $x=(x_{1}, \ldots, x_{n})$
$f(x, t)=t^{n+2}+x_{n}t^{n}+x_{n-1}t^{n-1}+\cdots+x_{1}t$ (6)


























. 1 2 Riccati .
, (10) $S^{(1)}$ . ,
$S^{(1)}=S_{0}^{(1)}+\eta^{-1}S_{1}^{\{1)}+\eta^{-2}S_{2}^{(1)}+\cdots$ (12)
1 , $\eta$ , ( $\eta^{0}$ )
$4S_{0}^{(1)^{3}}+2x_{2}S_{0}^{(1)}+x_{1}=0$ (13)
, 3 $S_{0}^{(1)}$ . $S_{0}^{(1)}$ ( )
, . $S^{\langle 1)}$ .


















, , . 3
(13) 3 , 1 $\omega^{\langle j)}$
$(j=1,2,3)$ . , $\omega^{(j)}$ $\eta$ (0 ) $\omega_{0}^{(j)}$
. ,
.
4 $(a_{1}, a_{2})\in \mathbb{C}^{2}$ (8) , $j,$ $j’\in\{1,2,3\}(j\neq j’)$
$\omega_{0}^{(j)}(a_{1}, a_{2})=\omega_{0}^{(j’)}(a_{1}, a_{2})$
. $(a_{1}, a_{2})$
${\rm Im} \int_{(a_{1},a_{2})}^{(x_{1},x_{2})}$ $(\omega_{0}^{(j)} -\omega_{0}^{(j^{J})})=0$
$(x_{1}, x_{2})$ , ,
.
, . 3 (13)
. ,
$\{(x_{1}, x_{2})\in \mathbb{C}^{2}|27x_{1}^{2}+8x_{2}^{3}=0\}$ (17)
. (8) 1 , $x_{2}\neq 0$




$u= \int\exp$ ($\eta$ ( $t^{\mathit{4}}+x_{2}t^{2}+x_{l}$ )) $dt$
5.
$y=-(t^{4}+x_{2}t^{2}+x_{1}t)$ (18)
. $t=t(x_{1}, x_{2}, y)$ .
$dt=- \frac{1}{4t^{3}+2x_{2}t+x_{1}}dy$ (19)
$g(x_{1_{7}}x_{2}, y)=- \frac{1}{4t^{3}+2x_{2}t+x_{1}}|_{t=t(x_{1},x_{2},y)}$
$u= \int\exp(-\eta y)g(x_{1}, x_{2}, y)dy$ (20)
. WKB $\psi$ Borel
$\int\exp(-\eta y)\psi_{B}(x_{1}, x_{2}, y)dy$ (21)
. $\psi_{B}$ $\psi$ Borel .
$g\equiv\psi_{B}$ .
, $\psi_{B}$ $g$ .
$g$ , (18) $t$
.
$256y^{3}-128x_{2}^{2}y^{2}+(144x_{1}^{2}x_{2}+16x_{2}^{4})y-27x_{1}^{4}-4x_{1}^{2}x_{2}^{3}=0$ (22)
$(x_{1}, x_{2}, y)$ . $g$ ,
, .














$\ovalbox{\tt\small REJECT}^{(\frac{\partial}{\partial q0})^{2}-2\eta(q_{0}+1)\frac{\partial}{\partial q_{0}}+\eta\frac{\partial}{\partial q_{3}}+\eta^{2}(1-q_{3}+q_{0}+q_{0}^{2})-\eta}(\frac{\partial}{\partial q_{3}})^{2}-2\eta(q_{3}+1)‘\frac{\partial}{\partial q_{3}}+\eta\frac{\partial}{\partial q0}+\eta^{2}(1-q_{0}+q_{3}+q_{3}^{2})-\eta\ovalbox{\tt\small REJECT}^{\psi=0}8\mathit{1}^{)}=0$
’
(25)
. 2 . (25)
WKB . ,
$T^{(0)}= \eta^{-1}\frac{\partial_{0}\psi}{\psi}$ , $T^{(3)}= \eta^{-1}\frac{\partial_{3}\psi}{\psi}$




(25) WKB . $8\mathrm{t}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{s}$
. , , WKB
4 4 $j,$ $j’$ {1, 2, 3, 4} ,
. (24)
7,




$\frac{\partial}{\partial q_{0}}\exp\eta S=\eta(q_{0}-q_{1})\exp\eta S$ ,
$\frac{\partial}{\partial q_{3}}\exp\eta S=\eta(q_{3}-q_{2})\exp\eta S$
.
$q_{1} \exp\eta S=(q_{0}-\eta^{-1}\frac{\partial}{\partial q_{0}})\exp\eta S$,
$q_{2} \exp\eta S=(q_{3}-\eta^{-1}\frac{\partial}{\partial q_{3}})\exp\eta S$
$\frac{\partial}{\partial\eta}\exp\eta S=S\exp\eta S$
$S$ $q_{1},$ $q_{2}$ .
(25) $q_{0},$ $q_{3}$ 2 1
. :
5 (24) (25) :
$\{$
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